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ABSTRACT

A 35-year-old woman presented with fever and mild diarrhoea without any respiratory symptoms 9 days after travelling to
Japan from Wuhan, China. Her computed tomography scan revealed pneumonia. The first polymerase chain reaction (PCR)
test on throat swab for the novel corona virus upon admission was negative. Therefore, she was treated for community-
acquired pneumonia, but fever persisted. On hospital day 5, PCR test on induced sputum was positive, but a second poly-
merase chain reaction test on throat swab remained negative. She was discharged, fully recovered, on hospital day 12. A
lower respiratory tract specimen should be obtained for better diagnosis of corona virus disease 2019, even in the absence
of respiratory symptoms for patients with significant travel or exposure history.
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Introduction

An outbreak of Coronavirus disease 2019 (COVID-19)
occurred in Wuhan, China, in December 2019. As of
February 25, 2020, 81,109 cases were reported, including
2918 cases in 37 countries other than China [1]. Early
and correct diagnosis is crucial to prevent spread of the
infection. Polymerase chain reaction (PCR) is used to
confirm the microbiological diagnosis. However, sensitiv-
ity in different types of specimens remains unclear. The
US Centres for Disease Control and Prevention (CDC)
recommends that sputum be collected if possible in
addition to upper respiratory specimens, but does not
regard sputum collection as mandatory [2]. We report a
case of a 35-year-old febrile woman without any respira-
tory symptoms who travelled from Wuhan, China, and
were later diagnosed with COVID-19 by real-time
reverse-transcription—polymerase chain reaction
(RT-PCR) assay on a lower respiratory specimen but was
negative on throat swabs.

Case report

The patient was a 35-year-old woman without a signifi-
cant medical history. On January 21, 2020, she travelled
to Japan from Wuhan, China. She was healthy until
January 30 when she developed fever with mild diar-
rhoea. On January 31, at the primary care clinic, the
rapid influenza antigen test was negative. Chest X-ray
revealed signs of pneumonia in the left lower lung and
she was transferred to the Japanese Red Cross Narita
Hospital. She denied having sore throat, rhinorrhea,
chills and cough. She had not visited Huanan market
and was not exposed to any wild or dead animals. On
admission, her vital signs were as follows: blood pres-
sure 106/66 mmHg, heart rate 93 beats/min, body tem-
perature 37.9°C, respiratory rate 16 breaths/min and
oxygen saturation on room air 97%. Her physical exam-
ination was unremarkable. Laboratory test results did
not reveal leukocytosis, leukocytopenia or elevated liver
function enzymes. Computed tomography (CT) scan
showed slight ground-glass opacity in the left lower
lung lobe (Figure 1). She was admitted to an isolation
room with negative pressure. Ceftriaxone and azithromy-
cin were administered after obtaining a throat swab.
The PCR test on the throat swab for the novel corona-
virus (SARS-CoV-2) was negative. Her fever persisted but
she had no respiratory symptoms such as cough. On
hospital day 5, induced sputum and a second throat
swab were obtained. The PCR test on induced sputum
was positive but the throat swab was still negative. Her

Figure 1. Computed tomography scan showing slight ground-glass
opacity in the left lower lobe of the lung.

condition was stable and fever and diarrhoea improved
on hospital day 6. She recovered fully and was dis-
charged on hospital day 12 after sputum and throat
swab samples tested negative by PCR. During her clin-
ical course, she never had a PCR-positive throat swab
(Figure 2). All PCR tests were performed at the reference
laboratory by real-time RT-PCR assays following a previ-
ously described method [3].

Discussion

This case of imported COVID-19 highlights some import-
ant clinical issues. First, a lower respiratory tract speci-
men should be obtained for diagnosis of COVID-19
when clinically suspected even if throat swabs are nega-
tive. Second, COVID-19 cannot be ruled out by the
absence of respiratory symptom in patients with signifi-
cant travel or exposure history.

Our case suggests that negative PCR test on throat
swabs may not be enough to rule out COVID-19.
Therefore, lower respiratory tract specimens should be
obtained for diagnosis when clinical suspicion is high.
Although the evidence on COVID-19 remains unclear, in
patients with severe acute respiratory syndrome (SARS)
and Middle East respiratory syndrome (MERS) lower
respiratory tract specimens contain the highest viral
loads [4,5]. The CDC guideline suggests that lower
respiratory specimens are the preferred clinical speci-
mens for diagnosis of MERS [6]. Another study also sug-
gested that upper respiratory specimens are not suitable
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Figure 2. Clinical course.

for diagnosing MERS in the early stages [7]. In our case,
the first PCR test was performed on a throat swab
because she had no respiratory symptoms and could
not produce sputum. However, PCR on sputum obtained
on day 5 was positive but a second throat swab
obtained on the same day was still negative, suggesting
that lower respiratory specimens have higher sensitivity.

Induced sputum should be collected with appropriate
precautions. The CDC guideline states that induction of
sputum is not indicated [2], and the WHO guideline rec-
ommends that sputum induction should be avoided due
to high risk of aerosol transmission [8]. In our case, full
precautions against airborne transmission were imple-
mented during the sputum collection in the isolation
room with negative pressure. In our experience, a nebu-
lizer with hypertonic saline is useful to obtain sputum of
good quality.

Our case suggests that COVID-19 cannot be ruled out
even when there are no respiratory symptoms in
patients with significant travel or exposure history. The
patient had only diarrhoea and no respiratory symp-
toms, although CT scan showed signs of pneumonia.
The proportion of patients with respiratory symptoms
was reported to be 59.4 and 82% in recent reports on
COVID-19 [9,10]. The threshold for performing CT scan
should be low to detect slight pneumonia in patients
with high clinical suspicion due to travel or expos-
ure history.

In conclusion, we encountered a patient with COVID-
19 confirmed by PCR on a lower respiratory specimen
but not on throat swabs. Negative PCR test on upper
respiratory specimens may not be enough to rule out
COVID-19 and a lower respiratory specimen should be
collected with appropriate precautions when clinical sus-
picion is high.
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